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Abstract 
Multidimensional data analysis can observe and process data from several angles, obtaining useful information 
for management decision-making departments and providing effective support by turning business data into 
management data. Based on SQL Server 2008 and adopting Multidimensional data analysis technology to statistic 
and analyze the Environmental Impact Assessment(EIA) basic data of electric industry, we can get the analysis 
results of the distribution situation, investment, resource consumption, pollutants, and the environmental impact of 
power construction projects in different periods and different regions so as to make users analyze the construction and 
development  of electric industry from multiple angles and provide effective scientific decisive data support for 
environmental management and decision-making. 
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1. Preface 
With the rapid development of country’s infrastructure, power plants have also been developing 
quickly in recent years. According to the relevant statistics, the power plants approved by the state 
environmental protection department have reached over 1000 from the year of 2000 and 2010. In order to 
make macro management and macro control over the development of power industry, the state 
environmental protection department prepared the EIA Database of Electric industry  in 2010.  In the 
process of construction, several problems were found and needed to be resolved: 1. Data redundancy may 
exist after the basic data being imported into database; 2.The application of these basic data is still limited 
to the primary stage of data management. 3. These mass data are unable to be effectively analyzed and 
deeply utilized.  Therefore, it will be meaningful how to realize the dimensional and multilevel analysis 
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of the mass data and find the potential regulars and valuable information to provide the scientific support 
of decision-making.  
2. Multidimensional  data analysis technology 
Multidimensional data analysis can observe and process data from several angles, obtaining useful 
information for management decision-making departments and providing effective support by turning 
business data into management data. The concept of Multidimensional data analysis was primarily 
established by the father of the relational database E.F.codd in 1993 [1]. Multidimensional data analysis is 
based on the On-Line Analysis Processing (OLAP) with the core of “dimension”. “Dimension” is the 
angle of observing the world. Multidimensional data analysis is a method that, according to the 
management information demands, users observe the data from several angles of the real world and make 
a corresponding processing so as to get some useful information.  
Multidimensional data analysis cannot do without the foundation of data warehouse. As formally 
defined by W.H. Inmon, a data warehouse is “a subject-oriented, integrated, time-variant, non-volatile 
collection of data in support of management’s decisions” [2]. The construction of data warehouse is a 
process in which the data are organized and stored from the angle of history, integrated and analyzed. 
Multidimensional data analysis uses multidimensional data cubes and data aggregation technology to 
organize and integrate the data in data warehouse and adopts on-line analysis and visual tools to evaluate 
these data quickly and returns the complex analysis results to the users.  
The commercial intelligence platform offered by Microsoft can make us build full-featured system 
of multidimensional data analysis, including SQL Server 2008 and Microsoft Office 2007. SQL Server 
database engine is a rational database management system and can satisfy the needs of data source. The 
ability of the database engine of SQL Server 2008 has been improved as the enterprise data warehouse 
and data mart. Integrated service can extract and convert data from many data source and load the data to 
the data warehouse, data mart of enterprise or even directly to the analysis service. Analysis Services can 
offer the functions of both multidimensional OLAP and data mining. Analysis Services satisfies the needs 
of data analytic layer, while reporting service can realize enterprise report functions in the presentation 
layer, presenting the results of data analysis and data mining [3]. 
3. The application solutions of multidimensional data analysis 
As shown in Figure 1, the applications solutions of multidimensional data analysis in the  EIA of 
electric industry mainly include the following several stages: requirement analysis, constructing relational 
database, constructing of multidimensional data warehouse, constructing of multidimensional data sets 
and making client-side  reports . 
Fig.1. The application solutions of multidimensional data analysis  
3.1. Requirement analysis 
The requirement analyses of the EIA Database of electric industry are as follows: 1. Statistical 
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analyzing the equipment types and working efficiency in different periods, regions and scales.  2. A 
Multidimensional data analysis from the aspects of pollutant discharge, energy consumption, water 
consumption and environment influence. 3. Analyzing the regional distribution, investment distribution 
and power infrastructure in different periods. 4ǃAnalyzing investment proportion and measures of 
pollution control of power plants in different technology, combined with time distribution and space 
distribution of project investment and technology. 5. Showing the analysis results to the decision makers 
or business personnel with various reports 
3.2. Constructing relational database  
The database of electric industry are classified into 8 types: basic information of the project;  
construction scale and technology; environmental quality situation; resource consumption;  pollution 
control measures; pollutant total amount; evaluation grade and basic prediction conclusion; cleaner 
production index and so on [4-6].  Based on the analysis of the requirement analysis from investigation and 
the construction of logical data model and physical data mode, the corresponding business relational 
database is established in database management system (SQL Server 2008). After finished the 
construction of business relational database, the processed items are 141pages in total according to the set 
database structure during system testing, which will offer data source for the future data warehouse and 
data analysis. 
3.3. Constructing of multidimensional data warehouse 
The multidimensional database is generally the core component of the internal BI infrastructure. In 
the Multidimensional database, the table of keeping the detailed statistics of metrics is called “Fact 
Table”. The table containing information of dimensions is called “Dimension Table”. According to the 
requirement analysis, it may refer to time dimension table, construction unit dimension table, regional 
dimension table, industry dimension table and pollutant dimension table and so on. Fact table includes 
power generation table, coal consumption table, freshwater consumption table and pollutant amount 
table etc. These dimension tables and fact tables are all obtained from business relational database. By 
the data integrated service of SQL Server 2008, the data from business relational database can be 
converted into data warehouse. 
3.4. Constructing of multidimensional data sets 
In the analysis service of SQL Server 2008, multidimensional data sets are constructed based on 
Multidimensional data warehouse, including design dimension, design metrics group and metric, design 
polymerization and hierarchy structure, design customized members and design key indicators etc. After 
finishing the construction, it will make a complete analysis and present some valuable information based 
on the analyzed requirements and goals.  
3.5. Making client-side reports  
In the analysis service of SQL Server 2008, multidimensional data sets are made OLAP operations 
and deployed on local analysis server, based on the dimensional data model. Finally, the finished data 
sets are used as data source and the analysis results show to the client-side decision makers or business 
personnel using the styles of report, diagram and dash board etc. At the same time, system can combine 
geography information system such as GIS to realize the various forms of direct presentation for the 
analysis results. 
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4. The examples of multidimensional data analysis 
4.1. The results of multidimensional data analysis------- Table Styles 
Table 1~Table 2 show the analysis results of the grade  distribution and environmental impact of the  
projects in database using table styles .Table 1 mainly analyzes the distribution of  effects such as 
atmosphere, water, sound and ecology. Table 2 shows the analysis results of the emission pollutants 
effecting on atmosphere due to electricity project. The environmental impacts and comparison can be 
directly seen from this table. 
Table 1 statistics for the distribution of grade of thermal power construction project 
evaluation grade First class Second 
class 
Third class Simple 
analysis 
atmosphere 44 85 10 2 
water 2  20  82  37  
sound 1  91  44  5  
environment 1  1  30  109  
Table 2 Results for the atmosphere impacts of project  
 Contribution 
rate 
İ10% İ30% İ50% <100% ı100% 
SO2 project 106 16 2 1 2 
ratio 75.2% 11.3% 1.4% 0.7% 1.4% 
NO2       project 49 60 15 9 0 
ratio 34.8% 42.6% 10.6% 6.4% 0.0% 
PM10 projects 110 4 2 3 0 
ratio 78.0% 2.8% 1.4% 2.1% 0.0% 
4.2.  The results of multidimensional data analysis ------Histogram Styles 
Figure 2 shows the analysis results of electric industry in styles of histogram. It shows the project 
numbers, and the total emission and comparison relationship of different pollutants.  
 
Fig.2.The results of multidimensional data analysis ------Histogram Styles 
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4.3. The results of multidimensional data analysisüGIS  Styles 
Geographic Information System(GIS) has powerful graphical analysis and display functions. The 
results will be showed perfectly, after loaded from SQL Server 2008 to GIS. Fig.3 collects and analyzes 
the results of projects by provinces distribution with the aid of ArcGIS.  
 
Fig.3. The results of multidimensional data analysis -----GIS Styles 
5. Conclusion 
By the application of Multidimensional data analysis in the power plant EIA database, the distribution 
features, emission pollutants and environmental impacts of power projects can also be analysed. It is a 
meaningful task for the environment management as well as EIA. By analyzing the historical data of 
power plants, it is possible to infer the future development trend of power industry so as to provide basis 
for decision making in aspects of the design, distribution and environmental management of power 
enterprise. 
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